Macroscopic hematuria is a common symptom in IgA nephropathy and is also one of the most frequent complications after a percutaneous renal biopsy. Here, we describe a patient with IgA nephropathy and recurrent macroscopic hematuria who developed an arteriovenous fistula after renal biopsy.
Introduction
Observation of renal morphologic changes is essential in the diagnosis and evaluation of disease activity. It is very important to perform a renal biopsy without any complications. However, hematuria and hematoma frequently occur after a biopsy. Therefore, real-time guidance and postbiopsy examination by ultrasonography are usually performed for general safety. On the other hand, macroscopic hematuria is also a common symptom of IgA nephropathy. We report herein a case of IgA nephropathy in a patient who had recurrent macroscopic hematuria both before and 3 months after renal biopsy due to an arteriovenous fistula diagnosed by renal ultrasonography.
Case Report
A 27-year-old woman had a renal biopsy because of intermittent macroscopic hematuria and proteinuria after tonsillitis. When she was 24 years old, the first episode of macroscopic hematuria and proteinuria (1.0 g/g Cr) occurred just 1 day after tonsillitis with a high fever. After treatment with antibiotics, all symptoms disappeared except for microscopic hematuria. Because such episodes recurred several times and there was continued microscopic hematuria without proteinuria, the patient underwent tonsillectomy when she was 26 years old. However, even after tonsillectomy, microscopic hematuria persisted, and she repeatedly had episodes of macroscopic hematuria and proteinuria following pharyngitis with a high fever. She had a renal biopsy under real-time ultrasonographic guidance with a 16-gauge automated biopsy device and was diagnosed with IgA nephropathy. The histology showed crescent formations in 2 out of 16 glomeruli, but she refused steroid therapy. Before being discharged from our hospital, evidence of only slight renal subcapsular bleeding in the left kidney could be found on routine ultrasonography. Three months after the renal biopsy, she had sudden macroscopic hematuria without any symptoms, which lasted for 3 days. After that, the macroscopic hematuria disappeared but the amount of microscopic hematuria was clearly increased as compared to before her renal biopsy. In the urinary sediment, red blood casts were always present and comprised of 20-40% dysmorphic red blood cells. Since an enlarged left renal pelvis was newly recognized on ultrasonography, enhanced computed tomography (CT) was performed and she was diagnosed with an arteriovenous fistula (AVF) in the lower pole of her left kidney ( fig. 1a ). As the amount of microscopic hematuria had decreased again, she chose not to receive therapy. When she was 34 years old, our patient got married and was concerned about her future fertility. Since repeated ultrasonography showed an increased dilatation of the left renal vein ( fig. 1b ), she decided to undergo treatment with percutaneous intervention. An arteriogram confirmed an AVF with an enlarged draining vein and aneurysmal dilatation ( fig. 2a, b ). Selective embolization of the feeding arterial branch closed the AVF with 8 detachable coils ( fig. 2c, d ). Follow-up magnetic resonance imaging (MRI) performed 3 months after the intervention did not show any abnormalities, including the dilatation of the renal vein ( fig.  3 ). Microscopic hematuria disappeared within another 3 months and complete remission of IgA nephropathy had been achieved.
Discussion
It has been reported that in approximately 40-50% of IgA nephropathy cases there is at least 1 episode or even recurrent episodes of macroscopic hematuria, usually following an upper respiratory infection [1, 2] . As our patient also experienced repeated tonsillitis coinciding with a high fever and macroscopic hematuria, she underwent tonsillectomy before her IgA nephropathy diagnosis. However, she had similar episodes following pharyngitis, even after the tonsillectomy. Her macroscopic hematuria, with proteinuria of about 1 g/g Cr, had disappeared within several days after recovering from pharyngitis but microscopic hematuria remained. Although there have been several reports that tonsillectomy had an effect on IgA nephropathy by removing the focus of infection, the tonsils should not be the only focus in the upper respiratory tract [3, 4] .
A nationwide registry-based study of renal biopsy complications in Norway was recently published [5] . The authors reported that macroscopic hematuria, which was the most frequent complication, appeared in 1.9% of 9,288 renal biopsies. They found that only a small clinical center (<30 biopsies performed per year) and low GFR (<30 ml/min/1.73 m 2 ) were associated with complications, and that the frequency of complications may reflect the use of systematic safety routines including postbiopsy ultrasound examination. In our hospital, nephrologists perform 50-70 renal biopsies every year; a renal ultrasonographic examination is performed the day following the biopsy and again 1 week later in order to detect the most frequent complication -subcapsular hematoma [6, 7] . However, in the present case, except for a small subcapsular hematoma, no gross abnormalities could be found; she presented with macroscopic hematuria 3 months after renal biopsy. In relapsing macrohematuric episodes without any other symptoms, the most important differential diagnosis is renal tumors. Magyarlaki et al. [8] reported that immunohistochemical analysis revealed IgA nephropathy in the resected kidneys of 11 (18%) out of 60 renal cell carcinoma patients. Therefore, we performed ultrasonography and CT to rule out renal tumors and made the diagnosis of AVF at the time of macroscopic hematuria.
Bilge et al. [9] reported that bleeding requiring clinical intervention, such as a transfusion, occurs in 1-6% of cases after renal biopsy. AVF is also a major complication of renal biopsy, as the incidence rate is reported to range from 1 to 18%, although complication rates have decreased as improvements have been made in automated devices for renal biopsy [9] . Since 80-95% of postbiopsy AVFs disappear spontaneously within 2-31 months, it has been reported that the incidence of symptomatic postbiopsy AVF is between 0.3 and 4% [9] [10] [11] . The symptoms of AVFs are microscopic hematuria, continuous abdominal bruit, palpable thrill, high output cardiac failure, thromboembolic phenomena, reduced renal function and severe hypertension. It appears that bruit or thrill are found more easily in allografts than in native kidneys, suggesting that postbiopsy AVF, like other postbiopsy complications, occurs with a higher incidence in allografts than in native kidneys (3 vs. 7%) [9, 12, 13] . Since macroscopic hematuria was the only symptom in the present case, our patient thought this episode was similar to her previous ones. No upper respiratory tract infection symptoms and the reduced red cell deformation ratio supported a diagnosis of extraglomerular bleeding. The gauge of the needle, number of needle passages and depth of the biopsy have been reported as risk factors [8, 10] , but we attempted to use a 16-gauge needle twice and confirmed that the biopsy specimen consisted of renal cortex. Since AVFs are formed from the recovery of tissue in renal biopsies, when damage to the walls of contiguous arteries and veins results in a single communication between the vessels and the shunting of blood from the glomerular capillaries, they may be an inevitable complication. Progressive loss of renal function has been reported in such cases [13, 14] , and transcatheter embolization has been established as a safe and effective method for the treatment of AVF and aneurysmal dilatation [11, 13, 15, 16] . Therefore, we may have to add ultrasonic Doppler as a routine echography for early diagnosis [17, 18] and intervention. 
